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© Apparatus and a method for the packaging of 
semiconductor chips to simplify assembly while im- 
proving thermal dissipation from the chip and reduc- 
ing stress in the chip due to differential thermal 
expansion between the chip and its package as they 
are cycled over^a temperature range are disclosed. 
An adhesive tape covers an active area of the chip 
and leaving bonding pads on the chip exposed 
through a recess in the adhesive tape. A body with a 
similar recess supports the other side of the tape. 
Wire bonds are made in the recess to connect 
bonding pads on the body to the chip. A lid covers 
the recess to protect the wire bonds. 
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Field of Invention 

This invention relates to a method and appara- 
tus for the packaging of semiconductor chips, and 
more particularly, to the packaging of infra-red de- 
tectors which present special requirements beyond 
those typically found in computer or communica- 
tions applications. 

Background of the Invention 

Silicon semiconductor devices are employed in 
the detection of infra-red energy because the en- 
ergy can penetrate into the silicon. In a typical 
detector, a back side of a silicon chip is directed 
toward a source of light energy which penetrates 
into the chip and is sensed on an opposite side of 
the chip which contains detection circuitry. The 
need to expose the backside of the chip presents 
special packaging problems which are not present 
in computer or communications chips where the 
back side is attached to the package. 

Infra-red imaging devices are in some applica- 
tions fabricated on silicon chips which are greater 
than one centimeter on a side. The chip and the 
package in which its is held must also operate at 
cryogenic temperatures. Differences in thermal ex- 
pansion between the chip and the package as they 
descend from the temperature of bonding to minus 
196 degrees Centigrade can cause stress in the 
chip which is a brittle material. 

Various package designs for infra-red imaging 
devices are known. A first design employs a pack- 
age shaped like a picture frame. A back side of a 
chip faces out from behind the picture frame and 
edges of the backside of the chip are bonded to an 
interior periphery of the picture frame. A front side 
of the chip is open to interior portions of the picture 
frame where wire bonds are made between the 
chip and the picture frame. Heat must be dis- 
sipated via a long path from the front side of the 
chip through the semiconductor material of the chip 
to the edges thereof which are bonded to the 
picture frame. Another problem with this design is 
that the area for back side illumination of the chip 
is reduced by the area needed for the bond to the 
picture frame. Another problem is alignment of the 
chip in the opening of the package. 

A second design is used with "flip-chip" type 
of bonding where a chip having solder balls which 
are built upon the active circuit bearing side of the 
chip are bonding to a package. The solder balls are 
aligned indirectly to bonding pads on the package 
since the joint is hidden from view. Heat is applied 
to make the solder bond and a space typically 
remains between the chip and the package. Heat 
must be dissipated from the active elements along 
the chip and down through the solder bonds. One 



disadvantag of this structur is that the metal 
(solder) bonds which serve both to communicate 
signals and to mount the chip are subject to fatigue 
from thermal stress caused by differential thermal 

5 expansion between the package and the chip as 
both experience temperature changes. In addition, 
the costs associated with this type of design are 
higher than is desirable in some applications. 

it is desirable to package an infra-red detecting 

10 semiconductor chip to accommodate the difference 
in thermal expansion between a chip and its pack- 
age so as to reduce the mechanical stress applied 
to the chip during changes in temperature. It is also 
desirable to provide an efficient path for thermal 

75 conduction from active elements on the chip to the 
package which acts as a heat sink. It is useful to 
provide for ease of assembly by being able to 
observe locating indicia on the chip, and to assem- 
ble the chip to the package in a reproducible 

20 process with a minimum number of steps. 

Summary of the Invention 

The present invention is directed toward a 

25 method and package for use with semiconductor 
chips including infra-red (energy, light) detectors 
which present special requirements beyond those 
found in computer or communications applications. 
View from one aspect, the present invention is 

30 directed to a package for an energy detector. The 
package comprises a body, bonding pads on the 
body, and external contacts on the body. The body 
has front and back sides, and a periphery which 
defines at least one recess. The recess is so 

35 located along the periphery of the body such that 
upon assembly of the energy detector and the 
package, the recess defined by the body aligns 
with bonding pads on the energy detector. The 
bonding pads are supported on the body. The 

40 external contacts are on the upper side of the body 
and are electrically connected to the bonding pads. 

View from another aspect, the present inven- 
tion is directed to a package for a semiconductor 
chip. The package comprises a body, and external 

45 contacts. The body has front and back sides and is 
formed of a multilayer material. A periphery of the 
body defines at least one recess which is in the 
form of layers, a first layer of which supports 
bonding pads, and a second layer of which con- 

50 tains a shelf. The recess is so located along the 
periphery of the body such that upon assembly of 
the package, the recess defined by the body aligns 
with bonding pads on the semiconductor chip. The 
external contacts on the front side of the body are 

55 electrically connected to the bonding pads on the 
body. 

View from still another aspect, the present in- 
vention is directed to a packag for an nergy 
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det ctor having first bonding areas on a first side 
thereof and having a second side thereof which is 
adapted to hav n rgy incident th reon. The 
package comprises a body and a second set of 
bonding pads on the body. The body has front and 5 
back sides, the front side having an area which is 
smaller than the first side of the energy detector 
such that when the first side of the energy detector 
is coupled to the front side of the body, the first 
bonding areas of the energy detector are not cov- w 
ered by the body. The second bonding areas are 
supported on the body at locations on the body 
other than those that will be covered by the energy 
detector when same is coupled to the body. The 
external contacts on the second side of the body 15 
are electrically connected to the second bonding 
areas. 

Viewed from still another aspect, the present 
invention is directed to a package for an energy 
detector having first bonding areas on a first side 20 
thereof and having a second side thereof which is 
adapted to have energy incident thereon. The 
package comprises a body having second bonding 
areas and external contacts. The body has front 
and back sides, the front side having a configura- 25 
tion such that when the first side of the energy 
detector is coupled to the front side of the body, 
the first bonding areas of the energy detector are 
not covered by the body. The second bonding 
areas are supported on the body at locations on 30 
the body other than those that will be covered by 
the energy detector when same is coupled to the 
body. The external contacts on the second side of 
the body are electrically connected to the second 
bonding areas. 35 

Viewed from still another aspect, the present 
invention is directed to a combination. The com- 
bination comprises a semiconductor chip, an adhe- 
sive tape, a body and external contacts. The semi- 
conductor chip has a back side adapted to have 40 
light incident thereon and has a front side which 
supports bonding pads thereon. The adhesive tape 
is in contact with the front side of the semiconduc- 
tor chip, but not covering or in contact with portions 
of the semiconductor chip which have the bonding 45 
pads thereon. The body is formed of a multilayer 
alumina ceramic and has front and back sides, the 
back side is in contact with the adhesive tape, a 
periphery of the body defines at least one recess 
therethrough which allows the bonding pads on the so 
semiconductor chip to be exposed below the re- 
cess. The external contacts on the front side of the 
body are connected to the bond pads on the body. 

Viewed from still another aspect, the present 
invention is directed to a method of packaging a 55 
semiconductor chip. The method comprises the a 
first st p of aligning a recess in a body with an 
adhesiv tape. A second step of causing the body 



and the tape to come into contact so as to attach 
the body to the tape. A third step of aligning the 
recess in th body to indicia on a chip. A fourth 
step of causing the tape and the semiconductor 
chip to come into contact sop as to attach the tape 
to the semiconductor chip. A fifth step of curing the 
adhesive tape such that a mechanical and thermal 
bond is created between the semiconductor chip 
and the body; and a sixth step of bonding electrical 
conductors between the bonding pads on the chip 
and bonding pads on the body. 

The embodiments described above provide an 
enclosure for a semiconductor chip which reduces 
thermal stress while nevertheless providing for the 
efficient removal of heat which is generated on the 
active side on the chip. Face-up bonding of the 
chip also provides ease of alignment between the 
chip and package. The use of a die cut adhesive 
tape controls the thickness and placement of the 
adhesive, which improves the overall quality of the 
product thereby improving yields in assembly and 
profits. 

These and other advantages of the invention 
will be better understood from consideration of the 
following detailed description taken in conjunction 
with the accompanying drawings. 

Brief Description of the Drawings 

FIG. 1 shows a perspective view of a package 
and semiconductor chip in accordance with the 
present invention; and 

FIG. 2 shows an exploded view of the package 
and chip of FIG. 1 and further includes a lid for 
the package. 

The drawings are not necessarily to scale. 

Detailed Description 

Referring now to FIG. 1 , there is shown semi- 
conductor chip (energy detector) 50 in combination 
with a package 10 in accordance with the present 
invention. Package 10 comprises a body 20 into 
which external contacts (pins) 22 are brazed to an 
upper surface 29. A periphery of body 20 defines 
two recesses 24. Each recess 24 is layered. A first 
layer contains a shelf 25, and a second layer 27 
supports bonding pads 26 and interconnections 
(conductors) 23 (shown by dashed lines) which 
electrically connect bonding pads 26 to pins 22. A 
vertical space between bonding pads 26 and shelf 
25 is provided to accommodate wire bonds 30. The 
chip 50 has one side (i.e., a back side) 52 which is 
adapted to have nergy (e.g., infra-red energy) 
incident thereon, and has a front (i. ., circuit) side 
54 which contains circuitry (not shown in FIG. 1 but 
shown symbolically as conductors 58 in FIG. 2) 
and which is bonded to a backside 28 of body 20 
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by an adhesive tape 40. The circuit side 54 of chip 
50 contains thereon bonding pads 56 which are 
interconnected to interior active portions (not 
shown) of chip 50. Bonding pads 56 are arranged 
near the outer edge of circuit side 54. The wire 
bonds 30 interconnect bonding pads 26 on body 
20 to bonding pads 56 on chip 50. The chip 50 has 
a second set of bonding pads 50 (not shown) on 
the opposite side thereof from the set shown. The 
rear recess 24, which is only partially shown in 
FIG. 1 , is essentially identical to the front recess 24 
and contains bonding pads 56 (not shown) and wire 
bonds 30 (not shown) which are connect theses 
bonding pads 56 to pins 22 (not shown). While for 
illustrative purposes package 10 shows only four 
pins 22, it typically comprises a plurality of pins 22, 
e.g., fourteen, and a corresponding number of 
bonding pads 56. Metallized layer 60, which is 
optional, is on the upper side 29 of body 20 so as 
to provide a solder contact to body 20. 

Referring now to FIG. 2, there is shown an 
exploded view of package 10 and chip 50, which 
are shown in FIG. 1, but with the addition of lids 70 
which are supported by the shelf 25 and without 
the bonding wires 30 shown in FIG. 1. FIG. 2 
shows the periphery of the adhesive tape 40 which 
defines two recesses 44.. The two recesses 44 are 
approximately the same size as recesses 24 on the 
back side 28 of body 20. After assembly of chip 50 
to package 10 via tape 40, bonding pads 56 remain 
exposed so as to permit the wire bonds 30 to be 
made between the bonding pads 56 on the chip 50 
and the bonding pads 26 on the body 20. In a 
preferred embodiment tape 40 is made of epoxy 
which is reinforced with fiberglass. The thickness of 
the tape ranges from 1 to 15 mils. In practice, 
thicker tape is used with larger chips in order to 
reduce the differential thermal expansion stress 
applied to the chip. Adhesive tape made from 
polyimides have also been used. The exposed 
from side 54 of the chip 50 symbolically shows 
conductors 58 which symbolize metallization of cir- 
cuitry thereof which is connected to the bonding 
pads 56 of the body 20. 

The package 10 described in FIG. 1 and FIG. 2 
possesses advantages over the prior art in both 
performance and assembly. The present invention 
is directed at the packaging of large semiconductor 
chips, e.g., greater than 1 centimeter on each side, 
in an application in which heat must be removed 
from the active surface of the semiconductor chip. 
This application is directed toward the detection of 
infra-red energy. Accordingly, infra-red light is di- 
rected to the back side of the chip, infra-red light 
(energy) penetrates into materials like silicon. The 
ability to use the back side of the chip as a heat 
sink is thus lost. 



The present invention is directed to cryogenic 
environments, e.g., liquid nitrogen maintain d at 77 
degrees Kelvin. In this cas th full active area of 
chip 50 is in thermal contact with a thin adhesive 

5 layer 40 which in turn is bonded to body 20. Heat 
generated by chip 50 during operation thereof 
passes directly into the adhesive tape 40 and then 
into the body 20. It does not have to passes 
serially along the entire length and width of the 

10 chip to the outer edges thereof as is the case with 
some prior art packages described herein before in 
the Background of the Invention. Thus the thermal 
path from chip 50 to body 20 is shorter and much 
wider in cross section than the previously dis- 

75 cussed prior art packages. This results in improved 
efficiency of heat dissipation. 

The bond between chip 50 and the body 20 is 
not as rigid as with a solder bond. The adhesive 
tape is compliant enough to reduce the stress 

20 caused by differential thermal expansion between 
chip 50 and body 20 as the assembly is cycled 
between ordinary and cryogenic temperatures. 

Other advantages of the present invention ac- 
crue during assembly. The adhesive tape is typi- 

25 cally die cut to match the back side of the body, 
which includes one or more recesses. Control of 
the thickness of the tape layer is achieved before 
the bonding operation by the specifications which 
control of the tape. The tape is typically already 

30 partially cured before use and therefore there is no 
smearing of adhesive to obscure the bonding pads 
on the chip. This control of the bond area and 
thickness improves the overall quality of the pack- 
age and increases the yield of the assembly opera- 

35 tion. 

Another advantage of the present invention is 
the ability to see the bonding pads and indicia for 
alignment on the chip 50 and the body 20 during 
the assembly process. 

40 In the assembly process body 20 is heated to 
approximately 100 degrees Centigrade with back 
side 28 facing upward in an alignment fixture. Ad- 
hesive tape 40, which is in a partially cured state 
and which has been precut to define at least one 

45 recess 44, is dropped onto back side 28. The 
adhesive tape 40 adheres to the back side 28 of 
the body 20 which is then moved to another fixture 
where the body-tape combination is aligned to chip 
50 with the aid of indicia on the front side 54 of the 

50 chip. The front side 54 is brought into contact with 
the adhesive tape 40 and the resulting structure is 
clamped in place, and then cured at 150 degrees 
Centigrade for 30 minutes to form a permanently 
bonded structure. Wire bonds 30 are then bonded 

55 from bonding pads 26 of package 10 to bonding 
pads 56 of chip 50. A lid 70 is then placed in 
recess 24 to seal packag 10. 



4 



EP 0 571 907 A2 



It is understood that the embodiments de- 
scribed herein are merely illustrativ of the general 
principles of th invention. Various modifications 
are possible consistent with the spirit of the inven- 
tion. For example, body 20 could be made from a 5 
wide variety of ceramic or organic materials, and 
similarly adhesive tape 40 could be made from a 
variety of organic materials to match the bonding 
and expansion characteristics of body 20. Still fur- 
ther, the advantages in assembly and in the pack- w 
aging assembly could be utilized in applications 
other than infra-red detection. Still further, the ge- 
ometry, placement, and number of recesses in the 
body and adhesive tape can be varied to accom- 
modate the bonding pad geometry of other chips. 75 
Furthermore, a chip can be attached to package 
like package 10 by means other than an adhesive 
tape 40. For example, a thermally conductive in- 
sulating adhesive could be used. Still further, bond- 
ing pads 56 could be located on back side 29 of 20 
package 10 with shelf 25 and lids 70 being elimi- 
nated. Still further, package 10 could have a great- 
er number of recess and corresponding bonding 
pads 56. For example, if chip 50 has four sets of 
bonding pads 26 with one on each of four sides, 25 
then package 50 corresponding will have one re- 
cess 24 on each of its four sides. 

The invention may be summarized as providing 
a package for an energy detector comprising: 
a body having a periphery which defines at 30 
least one recess, the recess being so located along 
the periphery of the body such that upon assembly 
of the energy detector and the package, the recess 
defined by the body aligns with bonding pads on 
the energy detector . 35 

Preferred embodiments of the invention are 
disclosed in the claims and also the dependent 
claims, which should be read as depending not 
only on the specified claims, but on any other 
claim and combination thereof. The same is true 40 
for the following summary of the invention. 

The invention may be summarized as follows: 

1. A package for an energy detector comprising: 45 

a body having a front and back sides, and a 
periphery which defines at least one recess, the 
recess being so located along the periphery of 
the body such that upon assembly of the energy 
detector and the package, the recess defined by 50 
the body aligns with bonding pads on the en- 
ergy detector; 

bonding pads being supported on the body; 

and 

external contacts on the upper side of the 55 
body which are electrically connected to th 
bonding pads. 



2. The package of 1 further comprising: 

wire bonds between the bonding pads on 
the body and bonding pads on th nergy de- 
tector; 

an adhesive tape being sized so as to cover 
at least a portion of the back side of the body 
and so as not to cover the recess, and to cover 
substantially all of the energy detector excluding 
bonding pads on the energy detector; 

the adhesive tape being adapted to me- 
chanically and thermally bond the energy detec- 
tor to the body. 

3. The package of 1 wherein the body is made 
from an alumina ceramic. 

4. The package of 2 wherein the adhesive tape 
is an epoxy tape. 

5. The package of 2 wherein the adhesive tape 
is a polyimide tape. 

6. The package of 2 wherein the adhesive tape 
is reinforced with fibers. 

7. The package of 2 wherein the adhesive tape 
defines at least one recess which aligns with at 
least one recess defined by the body. 

8. The package of 1 wherein the energy detec- 
tor is a semiconductor chip. 

9. A package for a semiconductor chip compris- 
ing: 

a body having front and back sides and 
being formed of a multilayer material, a periph- 
ery of the body defining at least one recess 
which is in the form of layers, a first layer of 
which supports bonding pads, and a second 
layer of which contains a shelf, the recess being 
so located along the periphery of the body such 
that upon assembly of the package, the recess 
defined by the body aligns with bonding pads 
on the semiconductor chip; and 

external contacts on the front side of the 
body which are electrically connected to the 
bonding pads on the body. 

10. The package of 9 further comprising: 

wire bonds between the bonding pads on 
the body and the bonding pads on the chip; 

an adhesive tape being sized so as to cover 
at least a portion of the back side of the body 
and so as not to cover the recess, and to cover 
substantially all of the semiconductor chip ex- 
cluding bonding pads on the semiconductor 
chip; 

the adhesive tape being adapted to me- 
chanically and thermally bond the chip to the 
body; and 

at least one lid whose external dimensions 
fit within the recess and which is designed to be 
supported by th shelf within the recess defined 
by the body. 

11. The packag of 9 wherein the body is made 
from an alumina ceramic. 
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12. The package of 10 wherein the adhesive 
tape is an epoxy tape. 

13. The package of 10 wherein the adhesive 
tape is a polyimide tape. 

14. The package of 10 wherein the adhesive 5 
tape is reinforced with fibers. 

15. The package of 10 wherein the adhesive 
tape defines at ieast one recess which aligns 
with at least one recess defined by the body. 

16. In combination: 10 
a semiconductor chip with a back side 

adapted to have light incident thereon and with a 
front side which supports bonding pads thereon; 

an adhesive tape being in contact with the 
front side of the semiconductor chip, but not 15 
covering or in contact with portions of the semi- 
conductor chip which have the bonding pads 
thereon; 

a body formed of a multilayer alumina ce- 
ramic and having front and back sides, the back 20 
side being in contact with the adhesive tape, a 
periphery of the body defining at least one re- 
cess therethrough which allows the bonding 
pads on the semiconductor chip to be exposed 
below the recess; and 25 

external contacts on the front side of the 
body which are connected to the bond pads on 
the body. 

17. The combination of 16 further comprising: 

wire bonds electrically coupling the bonding 30 
pads on the body and the bonding pads on the 
silicon chip; and 

at least one lid whose external dimensions 
fit within the recess and which is supported by 
the shelf within the recess defined by the body. 35 

18. The combination of 16 wherein the adhesive 
tape is a compliant reinforced epoxy tape. 

19. The combination of 16 wherein the adhesive 
tape is a compliant reinforced polyimide tape. 

20. The combination of 16 wherein the external 40 
contacts are electrically conductive pins which 

are brazed into the body at right angles to the 
front surface and which are electrically con- 
nected to bond pads on the body. 

21. The combination of 16 wherein the pins are 45 
made from a material which approximates the 
thermal expansion characteristics of the body. 

22. The combination of 16 wherein the material 
is of a composition which is commercially sold 
under the name of Kovar. so 

23. A method of packaging a semiconductor 
chip comprising the steps of: 

aligning a recess in a body with an adhesive 
tape; 

causing the body and the tape to come into 55 
contact so as to attach the body to the tape; 

aligning the recess in the body to indicia on 
a chip; 



causing the tape and the semiconductor 
chip to come into contact sop as to attach the 
tape to the semiconductor chip; 

curing the adhesive tape such that a me- 
chanical and thermal bond is created between 
the semiconductor chip and the body; 

bonding electrical conductors between the 
bonding pads on the chip and bonding pads on 
the body. 

24. The method of 23 further comprising the 
step of placing a lid within a recess in the body 
so as to protect the electrical conductors be- 
tween the body and the chip. 

25. A package for an energy detector having 
first bonding areas on a first side thereof and 
having a second side thereof which is adapted 
to have energy incident thereon, the package 
comprising: 

a body having a front and back sides, the 
front side having an area which is smaller than 
the first side of the energy detector such that 
when the first side of the energy detector is 
coupled to the front side of the body, the bond- 
ing areas of the energy detector are not covered 
by the body; 

second bonding areas being supported on 
the body at locations on the body other than 
those that will be covered by the energy detec- 
tor when same is coupled to the body; and 

external contacts on the second side of the 
body which are electrically connected to the 
second bonding areas. 

26. A package for an energy detector having 
first bonding areas on a first side thereof and 
having a second side thereof which is adapted 
to have energy incident thereon, the package 
comprising: 

a body having a front and back sides, the 
front side having a configuration such that when 
the first side of the energy detector is coupled 
to the front side of the body, the bonding areas 
of the energy detector are not covered by the 
body; 

second bonding areas being supported on 
the body at locations on the body other than 
those that will be covered by the energy detec- 
tor when same is coupled to the body; and 

external contacts on the second side of the 
body which are electrically connected to the 
second bonding areas. 

Claims 

1. A package for an energy detector comprising: 
a body having a front and back sides, and 
a periphery which defines at least one recess, 
the recess being so located along the periph- 
ery of th body such that upon ass mbly of 
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the energy detector and the package, the re- 
cess defined by the body aligns with bonding 
pads on th energy detector; 

bonding pads being supported on the 
body; and 5 

external contacts on the upper side of the 
body which are electrically connected to the 
bonding pads. 

2. The package of claim 1 further comprising: . 10 

wire bonds between the bonding pads on 
the body and bonding pads on the energy 
detector; 

an adhesive tape being sized so as to 
cover at least a portion of the back side of the 75 
body and so as not to cover the recess, and to 
cover substantially all of the energy detector 
excluding bonding pads on the energy detec- 
tor; 

the adhesive tape being adapted to me- 20 
chanically and thermally bond the energy de- 
tector to the body. 

3. The package of claim 1 wherein the energy 
detector is a semiconductor chip. 25 

4. A package for a semiconductor chip compris- 
ing: 

a body having front and back sides and 
being formed of a multilayer material, a periph- 30 
ery of the body defining at least one recess 
which is in the form of layers, a first layer of 
which supports bonding pads, and a second 
layer of which contains a shelf, the recess 
being so located along the periphery of the 35 
body such that upon assembly of the package, 
the recess defined by the body aligns with 
bonding pads on the semiconductor chip; and 

external contacts on the front side of the 
body which are electrically connected to the 40 
bonding pads on the body. 

5. The package of claim 4 further comprising: 

wire bonds between the bonding pads on 
the body and the bonding pads on the chip; 45 

an adhesive tape being sized so as to 
cover at least a portion of the back side of the 
body and so as not to cover the recess, and to 
cover substantially all of the semiconductor 
chip excluding bonding pads on the semicon- 50 
ductor chip; 

the adhesive tape being adapted to me- 
chanically and thermally bond the chip to the 
body; and 

at least one lid whos external dimensions 55 
fit within the recess and which is designed to 
be supported by th shelf within the recess 
defined by th body. 



6. The package of any of the preceding claims 
wherein the body is made from an alumina 
ceramic, or 

an epoxy tape, or 
is a polyimide tape, or 
is reinforced with fibers, any of the preced- 
ing claims 

7. The package of wherein the adhesive tape 
defines at least one recess which aligns with at 
least one recess defined by the body. 

8. In combination: 

a semiconductor chip with a back side 
adapted to have light incident thereon and with 
a front side which supports bonding pads 
thereon; 

an adhesive tape being in contact with the 
front side of the semiconductor chip, but not 
covering or in contact with portions of the 
semiconductor chip which have the bonding 
pads thereon; 

a body formed of a multilayer alumina 
ceramic and having front and back sides, the 
back side being in contact with the adhesive 
tape, a periphery of the body defining at least 
one recess therethrough which allows the 
bonding pads on the semiconductor chip to be 
exposed below the recess; and 

external contacts on the front side of the 
body which are connected to the bond pads on 
the body. 

9. The combination of claim 8 further comprising: 

wire bonds electrically coupling the bond- 
ing pads on the body and the bonding pads on 
the silicon chip; and 

at least one lid whose external dimensions 
fit within the recess and which is supported by 
the shelf within the recess defined by the 
body. 

10. The combination of claim 8 wherein the adhe- 
sive tape is a compliant reinforced epoxy tape, 
or a compliant reinforced polyimide tape. 

11. The combination of claim 8 wherein the exter- 
nal contacts are electrically conductive pins 
which are brazed into the body at right angles 
to the front surface and which are electrically 
connected to bond pads on the body. 

12. The combination of claim 8 wherein the pins 
are made from a material which approximates 
the thermal expansion characteristics of the 
body. 
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13. A method of packaging a semiconductor chip 
comprising th steps of: 

aligning a recess in a body with an adh - 
sive tape; 

causing the body and the tape to come 5 
into contact so as to attach the body to the 
tape; 

aligning the recess in the body to indicia 
on a chip; 

causing the tape and the semiconductor w 
chip to come into contact sop as to attach the 
tape to the semiconductor chip; 

curing the adhesive tape such that a me- 
chanical and thermal bond is created between 
the semiconductor chip and the body; 15 

bonding electrical conductors between the 
bonding pads on the chip and bonding pads 
on the body. 

14. The method of claim 13 further comprising the 20 
step of placing a lid within a recess in the 
body so as to protect the electrical, conductors 
between the body and the chip. 

15. A package for an energy detector having first 25 
bonding areas on a first side thereof and hav- 
ing a second side thereof which is adapted to 
have energy incident thereon, the package 
comprising: 

a body having a front and back sides, the 30 
front side having an area which is smaller than 
the first side of the energy detector such that 
when the first side of the energy detector is 
coupled to the front side of the body, the 
bonding areas of the energy detector are not 35 
covered by the body; 

second bonding areas being supported on 
the body at locations on the body other than 
those that will be covered by the energy de- 
tector when same is coupled to the body; and 40 

external contacts on the second side of the 
body which are electrically connected to the 
second bonding areas. 

16. A package for an energy detector having first 45 
bonding areas on a first side thereof and hav- 
ing a second side thereof which is adapted to 
have energy incident thereon, the package 
comprising: 

a body having a front and back sides, the 50 
front side having a configuration such that 
when the first side of the energy detector is 
coupled to the front side of the body, the 
bonding areas of the energy detector are not 
covered by the body; 55 

second bonding areas being supported on 
the body at locations on the body other than 
those that will be covered by the energy de- 



tector when same is coupled to the body; and 

external contacts on the second side of the 
body which are electrically connected to th 
second bonding areas. 
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